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Targeted Watershed Assessment Study Summary

In 2014, the Wood River (HUC10) and Barrett G&asht Croix River (HUC12) watersheds vmeoaitored throughtwo Targeted
Watershed Assessme(ifWA)projectsto assess the behavior of iron and its impacts to water quality stream biology ithe vicinity of
the Crex Meadows Wildlife Ared 2016 reporentitled Crex Meadows Wildlife Area Water Quality Assessitieoesler, et al. 2016)
presentdthe findings of that project.

The following report presents the data collected in 2@14 more standardized Targeted Watershed Assessment report format. It
focuses on integratinfish, habitat, macroinvertebrate, and chemistprimarily total phosphorusyater qualitydatainto a ries of
condition assessment3 hisbaselineconditionassessmenfior specific watersesults in management recommendations for DNR and
partners such as the Burnett County Land and Water Conservation staff.

About the Watersheds

The Wood River WatershétlUCL0: 0703000501green area in Figure 1 beloadvers180 square miles with 195 linear milesstfeams
and rivers, 5,461 acres of lakes and 34,321 acres of wetldhdsarea islominated by forests (37%), wetlands (24%) and grassland
(21%) The Barrett Creek Saint River watershed (HUC12: 070300011B0% area in Figure 1 belduies justorth west of the Wood
River HUC10 ancbvers 48 squarmiles. Forest and wetlands dominate land use, comprising 82% of the watershed area.

Crex Meadws Wildlife Area (CMWA)he primary subject of the study, cove88,000 acres of brush prairie, wetland, and forest in
Burnett County, Wisconsin, northeast of Grantsb(Fgyure 2) Since 1945, the Wisconsin DNR has constructed more than 18 miles of
dikesto form more than 15,000 acres of wetland wildlife habitat and about 5,000 acres ofwatg marshes. Streams downstream of
CMWA have high iron concentrations and are frequently turbid due to an abundance of suspended iron floc (iron hydropitatg@yeci
whichhas generated inquiries and complaints from the pufilite monitoring projectwas conductedn the four HUC12s in and around
the CMWAIn 2014 Monitoring ofsoils, streams, flowages, springs, and sedinzanivell as biologicabmmunities(fishand
macroinvertebratesyvas conducted.

-r*.’\" .2\(\:-
e P e
Figure 1.Targeted ) : 4 R L deds
Watershed Assessment : {
Project Area } 3
Barrett Creek-Saint Croix AN N
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Water Quality and BiologicaCommunities

Stream turbidity due to oxidized iron floc imatable water quality impairment in the Hay Credlood RiveiCrex Meadows watershed.
Inundation of iron rich soils due to flowage construction at Crex Meadows Wildlife Area (CMWA) is the source of thig. tWisd@nsin
does not have stream water qu@ standards for turbidity.

Iron floc turbidity causes aesthetic impairment in streams downstream of CMWA. The three streams most directly affecii@by
NEfSIasSa ol lé&x 2KA&a1S@8T FYR ab2NIK C2 NG E-25ngh Shjlelacal fatkgiGindl S NI 3 S
streams have iron concentrations less than 1 mg/l. Average summer water transparencies in these three streams3#&era (®61.2

feet). These three streams are estimated to discharge 320,000 kg of iron per yharobd River. The iron content of CMWA soils

can probably maintain this level of iron discharge for at least many decades.

Fish indices of biotic integrity (IBI), number of species, and fish densities in the streams with highest iron conceateatiomparable

i2 G0K2a8 Ay dzyl FFSOGSR &0GNBIYa ySIENpeo & / NBS1:Z 4KALOR RFR
good to excellent.

Fish IBI tools were developed largely to reflect the degree of human disturbance emsind its watershed. At CMWA typical human
disturbance such as intense land use development is of minor significance, so the value of applying IBIs is uncertain.

To further assess fish populatigmon-metric multidimensional scaling was applied &sass how fish assemblages reflect environmental
gradients. The fish species occurring in greatest abundance in streams with high iron turbidity are pearl dace, fineesdalbheld
minnow, and brook stickleback. It appears these species are weitestito stream conditions resulting from high iron concentrations.

Mussel surveys previously done in the Wood River showed excellent mussel populations were present downstream of Gragltshurg (b
the Memory Lake dam), where noticeable iron floc turtyid$ present.

Some impacts of iron floc turbidity to the biological communities in streams were found. The lower 1.5 miles of Hayli€iestlassa
class Il trout water. A reproducing brook trout population was present in 1964. Additional flowages and draictzeewiére
constructed in the Hay Creek watershed since that time. Trout are no longer presgnprobably due to increased iron turbidity.

Macroinvertebrate communities in streams with high iron concentrations show indications of poorer qualityhtysin low iron
concentration streams. High iron streams have fewer mayflies, stoneflies, and caddisflies (% EPT individuals), meaed%tyDepteran
individuals), and more chironomids (a sgtoup of fly larvae) (% Chironomid individuals).

Management Recommendations

No feasible means of controlling iron floc turbidity could be identified (other than flowage dewatering). The CMWA fiowages
tremendous wildlife and reeational value. The water quality impairments are an unfortunate environmental f#ddf the value of
specific flowages declines substantially in the future, consideration should be given to flowage dewatering, for downstieranuality
restoration.

Wood Lake, which is upstream of, and unaffected by the CMWA, is impaired due to high total phosphorus and chlorophyll
concentrations. Efforts to reduce phosphorus loading to the lake should be nixelopment of a lake phosphorus budget would be a
first step.

,Crex-Meadoyvs Wildlife Area
Phdto by-Aaron Carlson
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Wisconsin Water Quality Monitoring and Planning

This Water Quality Management PlaasONBS | 1 SR dzy RSNJ (i KS Riadirindaril Manitotirg @régriimsy hie glatzND S &
reflectswater quality program prioritiesand Water Resources Moniiog Strategy 2012020 and fulfillg A & O 2 KraakvigeQrater
Quality Management Plarequirementsunder Section 208 of th€lean Water Act. Condition information and resource management
recommendations support and guide program priorities for f@nmningarea.

ThisWQM Plaris approved by the Wisconsin DNR and is a formal upda®. CroibBasinAreawide Water Quality Management Plan
' YR 2 A asheyide Angaviile Water Quality Management P{@&WQM Plan)This plan will be forwarded toSEPA for
certification as aformalupdaté 2 2 A 302y aiyQa !2va tfly

Craig Roesler, North District Water Quality Biologist
TomAartila, North DistrictWater Quality Fiel®upervisor
Greg Searle, Water Quality Field Operations Director
Timothy Asplund, Water Quality Monitoring Section Chief
Adrian Stocks, Burau of Water §itly Director

Basin/Watershed Partners

1 BurnettCounty Land and Water Conservation Department
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Abbreviations
AEL: Aquatic Entomology Laboratory at 'Btevens Point: the primary laboratory for analysisnaicroinvertebrate taxonomy in the
State of Wisconsin.

BMP: Best Management Practice. A land management practice used to prevent or reduce nonpoint source pollution such tasatunoff
suspended solids, or excess nutrients.

DATCP: Wisconsin DepartmerfitAgriculture, Trade and Consumer Protectihe state agency in partnership with DNR responsible for
a variety of land and water related programs.

DNR: Department of Natural Resources. Wisconsin Department of Natural Resources is an agencgtefdh@/&tconsin created to
preserve, protect, manage, and support natural resources.

END: Endangered Specid#/isconsin species designated as rare or unique due to proximity to the farthest extent of their natural range
or due to anthropogenic deleteris impacts on the landscape or both.

ERW: Exceptional Resource Wateh 8 O2 Yy 4 Ay Qa RSaAIYI GA2Y dzyRSNJ adGl 4S8 61 GSNJI ljdzk £ A
which may be provided a higher level of protection through various programs and pesces

FHMD: Fisheries and Habitat Management DatalgameFish Databaselit KS &G 1 SQa NBLI2 a A (i 2 NBculdieel NJ T A a K
metrics involving fish assemblage condition and related.

FIBI: Fish Index of biological integrity (Fish IBI). AnxlofiBiological Integrity (IBI) is a scientific tool used to gauge water condition
based on biological data. Results indicate condition and provide insight into potential degradation sources. In WiseaifgirfisplBI
tools are developed for specifiatural communitiesBiologists review and confirm the natural community to use the correct fish 1BI tool.

HUC: Hydrologic Unit Code. A HUC is a code¢patsents nestedhydrologic watersheds delineated by multiple agencies at the federal
and statelevel including USGS, USFS, and Wisconsin DNR.

MIBI: Macroinvertebrate Index of biological integrity. In Wisconsin, the MIBI, or macroinvertebrate Index of biolcegcty invas
developed to assess macroinvertebrate community condition.

Monitoring Seq. No. Monitoring sequence number refers to a unique identification code generated by the Surface Water Integrated
az2yAlG2NAYy3a {2alGSY o6{2La{u 6KAOK K2fRa VYdzOK 27F GKS adbtai SQa o1
data.

NC: Natural Community. A system of categorizing water based on inherent physical, hydrologic, and biological compeaemgsargtr

Lakes have uniquely derived systems that result in specific natural community designations for each lake and rinv¢iirségenstate.

These designations dictate the appropriate assessment tools which improves the condition result, reflecting detailednetlantieg

the modeling and analysis work foundational to the assessment systems.

MDM: Maximum DailAverages; maximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and
related chemistry parameters to characterize water condition.

mg/L: milligrams peliter - a volumetric measure typically used in chemistry gsial characterizations.

Monitoring Seq. No. Monitoring Sequence Number refers to a unique identification code generated by the Surface Watezdntegra
az2yAlG2NAYy3a {2adSY o{2La{ux 6KAOK K2fRa VYdzOK 2F GKS adrdasSqa gt i

NOAA: Natinal Oceanic and Atmospheric Administratipa federal agency responsible for water / aquatic related activities involve the
open waters, seas and Great Lakes.

ND: No detectiorg a term used typically in analytical settings to identify when a parametehemical constituent was not present at
levels higher than the limit of detection.

NRCS: USDA Natural Resources Consengiaice the federal agency providing local support and land management outreach work
with landowners and partners such as statgencies.
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ORW: Outstanding Resource WaterA 8 02y aAy Qa RS&aA3AylFGA2y dzy RSNJ aiGl GS 61 GSNJ ljdzZ € A
which may be provided a higher level of protection through various programs and processes.

SC: Species of SpEdConcernspecies designated as special concern due to proximity to the farthest extent of their natural range or due
to anthropogenic deleterious impacts on the landscape, or both.

SWIMS ID. Surface Water Integrated Monitoring System (SWIMS) idgiatifinumber is the unique monitoring station identification
number for the location of monitoring data.

TDP: Total Dissolved Phosphoguen analyzed chemistry parameter collected in aquatic systems positively correlated with excess
productivity and eutophication in Wisconsin waters.

TMDL: Total Maximum Daily Load technical report required for impaired waters Clean Water Act. TMDLs identify sources, sinks and
impairments associated with the pollutant causing documented impairments.

TP: Total Phadorus- an analyzed chemical parameter collected in aquatic systems frequently positively correlated with excess
LINE RdzOGAGAGE YR SdziNPLIKAOIFIGAZ2Y Ay Yilyeé 2F 2aa02yaiayQa sl iSNAO®

TWA: Targeted Watershed Assessment. A monitoring study design centereidtumeats or watersheds that uses a blend of
geometric study design and targeted site selection to gather baseline data and additional collection work for uniquesretsite
concerns for complex environmental questions including effectiveness margtofimanagement actions, evaluation surveys for site
specific criteria or permits, protection projects, and generalized watershed planning studies.

TSS: Total suspended soligsn analyzed physical parameter collected in aquatic systems that is frdyyesitively correlated with
excess productivity, reduced water clarity, reduced dissolved oxygen and degraded biological communities.

WATERS IDChe Waterbody Assessment, Tracking, and Electronic Reporting System Identification Code. The WATERGU® is
YdzYSNRA Ot &aS1jdzSyO0S ydzYoSNJ I aaA3dySR oeé (KS 21 ¢9w{ aead®ys Ifaz
unique stream segments or lakes assessed and stored in the WATERS system.

2 L/Y 21 GSN . 2Ré& L RS ynigueTantricafion 2oges Asgigh&ido watér felitwre® in the state. The lines and

information allow the user to execute spatial and tabular queries about the data, make maps, and perform flow analysiearid ne
traces.

WISLOH: Wisconsin State Laborgtof Hygiene (aka WSLOH) KS & i1 15048 OSNIAFTFASR f 1 062N 02N (KI
services including toxicology, chemistry, and data sharing.

WQC: Water quality criterigh 02 YLI2y Sy i 2F 2 A&802Yy &AY QA& e mumeri&Nehdpaiats forsfiedificd G Yy R NR &
chemical, physical, and biological constituents.

Hay Creek Upstream of CTH F, Photo by Craig Roesler, WDN  Whiskey Creek Downstream of CTH D, Photo by Craig Roesler, WL
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WQM PlarGoals

In 2014, the Wood River (HUC10) and Barrett Gfakt Croix River (HUC12) watersh@egure 1were monitored throughwo

Targeted Watershed Assessment (TWA) projects to assess the behavior of iron and its impacts to water quality and stgyam biolo

thevicinity ofthe/ NSE aSl R2ga 2AfREAFS | NBI o ! HnamMc NBLRNIZ &6/ NBE aSl R
HAMcUOEéES LINBaSYiGSR (KS FAYRAYy3I&A 2F GKIG LINR2SOGO

The following report presents the data collected in 2014 in aemstandardized Targeted Watershed Assessment report format. This
document presents monitoring results, identifies concerns in the area, and provides recommendations to improve or preect wat
quality consistent with Clean Water Act guidelines and statenquality standards. It focuses on integrating fish, habitat,
macroinvertebrate, and chemistry (primarily total phosphorus) water quality data into a series of condition assessmebéselihis
condition assessment for specific waters results imagement recommendations for DNR and partners such as the Burnett County Land
and Water Conservation staff.

Resource®©verview

Location Size Land Use

The Wood River Watershed (HUC 10: 07030008@ppedred area in Figur® below)) covers 180 square bes with 195 linear miles of
streams and rivers, 5,461 acres of lakes and 34,321 acres of wetlands. The area is dominated by forests (37%), wetlands (24%)
grassland (21%)Agricultural cropland comprises 11% of the watershed.

The Barrett Creek & 8a CroixRiverWatershed (HUC12: 0703000112@8appedred area in Figurd below)) lies just northwest of the
Wood River HUC10 and covers 48 square miles. Forest and wetlands dominate land use, at over 80%.

Land use distribution for both watersheds is shown in Figure

Figure3. Wood RiveHUC10Watershed Land ke Figure4. Barrett Creek & Saint Croix River HUC12 Watershed Land Usi
r - -
Barrett Creek
& Saint River
Watershed

Land Use

W Forest

W Wetlands

Grassland

u Other
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